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(54) Abstract Title 

Intake air device 


(57) The invention provides an intake air device (10) which comprises a first frame portion (11) having side 
walls <11a v 11a 2 > and a heat exchanger (13) arranged between the side walls (11a v 11a 2 ). The device also 
comprises a second frame portion (12) having therein an air duct (12a) which has air discharge openings (12bv 
12b 2 , 12b 3 ...) in the side face thereof. The second frame portion (12), in use, is arranged in the space (B) 
between the side walls of the first frame portion such that intake air (L^ flowing through the air discharge 
openings induces a flow of circulation air (L 2 ) through the heat exchanger (13), which circulation air is either 
heated or cooled by the heat exchanger. The second frame portion (1 2) is detachably secured to the first frame 
portion (11) such that the air duct (12) can be displaced partially or completely out of the space (B) between the 
side walls of the first frame portion (11), thereby allowing the air duct (12a) and the heat exchanger (13) to be 
cleaned at the same time. 
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Intake air device ' 
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The invention concerns an intake air device, by whose means air is passed into a 
room space or equivalent and by whose means, also, air in the room is circulated 
through the heat exchanger of the intake air device in order to heat or to cool the 
circulation air. 


From the applicant's FI Patent Application No. 924330 of earlier date, an intake air 
device construction is known in which air is brought out of an air duct through air 
flow openings placed in the side faces of said air duct into a space, so-called side 
chamber, placed between the air duct and the side walls. The air is made to flow 

15 downwards in the side chamber, and the point of introduction of the air into the side 
chamber is preferably placed in the vicinity of the heat exchanger. The circulation air 
flows through the heat exchanger, which is placed in the top portion of the side 
chamber. The circulation air and the intake air are mixed in the side chamber, and 
the combined flow of air is directed towards the side out of connection with the 

20 device. The lowest face plane of the fresh-air intake duct in the device constitutes the 
lowest structural face in the device, and out of the side chamber the air -flows towards 
the side in a direction parallel to the plane of said lowest face. Thus, the device in 
accordance with the invention can be placed directly in the vicinity of the ceiling so 
that its structures do not project from the level of the ceiling to a disturbing extent. 


According to the present invention, there is provided an intake air device, 
comprising: a first frame portion having side walls and a heat exchanger 
arranged between the side walls; and a second frame portion having therein an 
air duct which has air discharge openings in the side face thereof and which, in 
30 use, is arranged in the space between the side walls of the first frame portion 

such that intake air flowing through the air discharge openings induces a flow of 
circulation air through the keat exchanger, which circulation air is either heated 
or cooled by the heat exchanger, wherein the second frame portion is detachably 


2 


sscured to the first frame portion such that the air duct can be displaced partialb 
or completely out of the space between the side walls of the first frame portion, 
thereby allowing access to both the air duct and the heat exchanger. 

In the present invention, the air duct can be shifted into a cleaning 
5 position in relation to the first frame portion. Easy access is provided for 

cleaning of the fresh-air intake duct and the heat exchanger, and also the system 
of intake ducts for fresh air to which the device may, in some embodiments, be 
connected. Preferably, the air duct is supported by hinges and accordingly the 
device may further comprise hinge means for the second or duct frame portion 
so that the duct frame can be pivoted away from the space between the side 
walls. 

For a better understanding of the invention, and to show how the same 
may be carried into effect, reference will now be made, by way of example 
only, to the accompanying drawings, in which:-. 

15 Figure 1 is a sectional view of a device in accordance with the invention. 

Figure 2 is an axonometric view of the device in accordance with the invention. 

Figure 3 A illustrates pivoting of the frame that comprises the fresh-air intake duct on 
20 support of the hinges at one side. ^ 

Figure 3B shows the device as viewed in the direction of the arrow K t in Fig. 3A. 

Figure 3C illustrates pivoting of the frame that comprises the fresh-air intake duct on 
25 support of the hinges at the opposite side. 

Figure 4A is a separate illustration of the hinge devices in connection with the frame 
part that comprises the fresh-air intake duct. 

30 Figure 4B is an enlarged illustration of the hinge device at one side, which hinge 
device also operates as a locking device. 
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Figure 4C shows the hinge device of Fig. 4B with the locking opened. 
Figure 5A is an axonometric view of an end piece. 
5 Figure 5B is a sectional view taken along the line I-I in Fig. 5A. 
Figure 5C shows the area O of Fig. 5B in an enlarged scale. 

Fig. 1 is a sectional view of an intake air device 10 in accordance with the invention. 

10 The intake air device 10 comprises a first frame part 11, which includes side walls 
llaj and lla2 and a connecting intermediate plate lib as well as a heat exchanger 
13 provided in the top portion between the side walls. As is shown in the figure, the 
equipment comprises a second, displaceable frame part 12, which comprises a duct 
12a for fresh air. From the side face of the duct 12a, air discharge openings 12b}, 

15 12b 2 ,12b 3 ..., preferably nozzle constructions, are opened, through which fresh air 
(arrow L x ) is made to flow into the side chamber B placed between the side wall 
11a! and the duct 12a- The construction is similar, preferably symmetric, in relation 
to the vertical axis and the central axis Y. The heat exchanger 13 is placed in the top 
portion of the chamber B. The chamber B is open at the top and at the bottom. The 

20 air discharge openings 12b 1 ,12b 2 ... are preferably placed in the vicinity of the heat 
exchanger 13, preferably so that the air L x discharged through them is directed 
downwards and in the same direction as the circulation air flow which is passed 
through the heat exchanger 13 and enters from the heat exchanger into the chamber 
B. In such a case the flow losses remain little, and the flow L t induces the flow 

25 through the heat exchanger 13 in the most efficient way. 

The air flows L x and are combined in the chamber B, and the combined air flow 
Lj + L2 is made to flow towards the side by means of the inclined side wall portion 
d placed obliquely to the vertical axis Y below the duct 12a of the second frame part 
30 12. Thus, when the air is made to flow out of the structure (flow 1^ + I^), it is 
directed towards the side and parallel to the ceiling face and in the plane T* of the 
bottom face T of the duct 12a. 


Fig. 2 is an axonometric view of the device shown in Fig. 1A. The side walls 11a! 
and lla2 are interconnected by one or several intermediate plates lib. The heat 
exchanger 13 is placed in the top portion of the construction between the side walls 
llaj and lla^ and the device can be suspended on the ceiling proper by means of 
the suspension plate 1 1c placed between the side walls 1 la x and 1 1^ and above the 
heat exchanger 13. At its end the duct 12a comprises a seal 16, which is placed 
against the end piece 14a fitted into the end space between the side walls llaj and 
1 la^ and the heat exchanger 13. The construction of the end piece 14a is illustrated 
separately in Fig. 5C. By means of the device in accordance with the invention and 
its heat exchanger 13, the circulation air 1^ in -the room can be either cooled or 
heated. The end pieces 14a, 14b are fitted at the ends of the intake air device 10. 

Fig. 3 A shows the second frame part 12 in accordance with the invention as taken 
apart from the first frame part 11. The second frame part 12 has been pivoted on 
support of the hinge means 15aj and 15a2 out of the space between the side walls 
llaj and lla2, in which connection the second frame part and its duct 12a can be 
cleaned easily and in which connection, through the open construction thus formed, 
it is also possible to clean the heat exchanger 13 and the system of ducts (h) con- 
nected with the intake air device 10. 

The device 10 comprises hinges 15a l7 

15a2;15a 3 and 15a 4 at both sides of the longitudinal axis X of the duct 12a, which 
hinges also operate as locking means and preferably as so-called instant-locking 
means, by whose means the locking of the second frame part 12, i.e. of the so-called 
duct frame, in relation to the first frame part 11 can be opened freely, or by whose 
means the frame parts 1 1 and 12 can be locked quickly in relation to one another. In 
the embodiment shown in Fig. 3A, the hinges 15^ and 15a 4 , which also operate as 
locking devices, have been released from locking, in which connection the duct 12a 
has been able to pivot freely to the cleaning position on the hinges 15a x and 15a2- 


Thus, the hinge means 

15a 1 ,15a 2 ;15a 3 ,15a 4 operate as locking means and as hinge and articulation means. 


The duct 12a comprises seals 16 at both ends. When the duct 12a is pivoted on 
support of the hinge devices to the upper position, the seals 16 become positioned 
around the flow opening 17a placed in the end pieces 14. The coupling between the 
seal 16 and the end piece 14a is a press fitting, in which connection the seal 16, 
which is a ring seal, is pressed tightly against the face 14' of the end piece 14. 

Fig. 3B shows the construction as viewed in the direction of the arrow Kj in Fig. 3 A. 
As is shown in Fig. 3B, the second frame part, i.e. the duct frame 12, has been 
pivoted to the cleaning position on support of the hinge devices 15aj and lSa^ The 
cleaning position is illustrated by means of Hashed lines. The duct 12a rests on 
support of the hinge means 15a! and lSa^ The hinge means 15a3,15a 4 , which also 
operate as locking means, have been released from locking. 

Fig. 3C illustrates alternative pivoting of the duct frame 12 on support of the opposite 
hinge devices ISag and 15a 4 , in which case the first hinge/locking means 15a t and 
ISa^ have been released from locking. The cleaning position is illustrated by means 
of dashed lines. 

Fig. 4A is a separate view illustrating the hinges/locking of the second frame part, 
i.e. the duct frame 12, in accordance with the invention. Fig. 4B is ja separate 
illustration of the locking/hinge means 15a 3 and 15a 4 . The hinge means 15aj and so 
also 15a 4 comprise a frame R and therein a displaceable hinge/locking pin e, which 
comprises a shifting lever b. A spring J is fitted around the hinge pin e so that it is 
fitted between the shifting lever b and the side wall R' of the frame R. Thus, in the 
state shown in the figure, when the pin e is not acted upon, the pin e is pressed by 
means of the spring force of the spring J to the projecting position shown in the 
figure. The Pin e passes through the hole N in the side face R" of the frame. When 
the locking is released, the pin e is shifted by means of the shifting lever b against 
the spring force of the spring J in the direction S,. 
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Fig. 4C shows the shifting of the pin e to the position of release of locking. When 
the locking is on (FIG. 4B), the pins e are in engagement with the backup holes m 
of the end pieces 14a and 14b attached to the first frame part 1 1 (FIG. 4A). 

Fig. 5A is a separate illustration of the end piece 14a. 

Fig. 5B is a sectional view taken along the line I-I in Fig. 5A. The figure also 
includes the end portion of the duct 12a. As is shown in the figure, the end seal 16 
of the duct 12a is placed tightly against the side face 14' of the end piece 14a. As a 
box-like frame part, the end piece 14a comprise's an inlet opening 17b, to which the 
end of the duct h (illustrated by dashed-dotted lines) to be connected is brought. The 
other end piece 14b does not include flow openings 17a, 17b. At said side the duct 
12a is closed. 


15 Fig. 5C shows the area O in Fig. 5B in an enlarged scale. The duct h (illustrated by 
dashed-dotted lines) is attached to the part 14 by passing it through the inlet opening 
17b in the frame of the box-like part 14 to the connecting projection m, of the 
conical end piece 14 around said projection. The seal 16c has been fitted into the seal 
groove m 2 on the connecting projection m v 

20 . 

Thus ' instant-locking means are used which also consti- 
tute the hinge means 15a 1 ,15a 2 ;15a 3 ,15a 4 . Thus, the hinge pin e of the hinge means 
also operates as the locking pin e of the instant-locking means. Thus, the hinge 
means 15a 1 ,15a 2 ;15a 3 ,15a 4 have two functions: besides as hinges in connection with 

25 pivoting of the duct to the cleaning position, they also operate as locking means 
which keep said duct 12a in its place in the operating situation. The locking means 
are preferably so-called instant-locking means, and when all of them are opened, the 
second frame part 12, i.e. the duct 12a, can be removed completely out of connection 
with the device and with the first frame part 1 1, to be substituted for by a correspon- 

30 ding part, e.g., in order to change the air flow properties, flow resistances, and 
equivalent. 
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CliAIMS: 

1. An intake air device, comprising: 

a first frame portion having side walls and a heat 
exchanger arranged between the side walls; and 
5 a second frame portion having therein an air duct 

which has air discharge openings in the side face 
thereof and which, in use, is arranged in the space 
between the side walls of the first frame portion such 
that intake air flowing through the air discharge 

10 openings induces a flow of circulation air through the 

heat exchanger, which circulation air is either heated 
or cooled by the heat exchanger, 

wherein the second frame portion is detachably 
secured to the first frame portion such that the air 

15 duct can be displaced partially or completely out of 

the space between the side walls of the first frame 
portion, thereby allowing access to both the air duct 
and the heat exchanger. 

2. A device as claimed in claim 1, further 
20 comprising latching means between the first frame 

portion and the second frame portion, opening of the 
latching means allowing the air duct to be displaced 
partially or completely from the space between the side 
walls of the first frame portion. 

25 3. A device as claimed in claim 1 or claim 2, 

further comprising hinge means on whose support the air 
duct can be displaced so that it is displaced partially 
or completely from the space between the side walls of 
the first frame portion. 

3 0 4. A device as claimed in claim 3 when appended 

to claim 2 , wherein the hinge means constitutes at 
least a part of the latching means. 

5. A device as claimed in claim 4, wherein the 
hinge means comprises a pin which operates as a hinge 

35 pin and a latching pin. 

6. A device as claimed in claim 5, wherein the 
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the pin is arranged in a frame which is mounted on one 
of the first and second frame portions, the pin being 
(i) biased, by means of a spring, into a latching 
position in which a part of the pin is received in an 
opening in the other of the first and second frame 
portions, and (ii) movable, by means of a lever 
connected thereto, into an open position in which the 
part of the pin is not received in the opening, 

7. A device as claimed in any preceding claim, 
further comprising an end piece at at least one end 
thereof, the end piece having an inlet opening in one 
side face thereof for receiving an air duct to be 
connected to the device and an opening in the other 
side face thereof which is surrounded by an end seal 
provided at the end of the air duct and press -fitted 
against the said other side face. 

8. An intake air device substantially as 
hereinbefore described with reference to and as shown 
in the accompanying drawings . 
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9. An intake air device (10), which comprises a first frame part (1 1) and therein side 
walls (1 la lf 1 la^ and a heat exchanger (13) fitted between them, and the intake air 

5 device comprises a second frame part (12) and therein a duct (12a) for air, air 
discharge openings (12b l5 12b 2 ,12b 3 ..0 being opened from the side face of said air 
duct (12a), in which connection, by means of the air that has been made to flow 
through the air discharge openings (12b I? 12b 2 ...), an air flow is induced through the 
heat exchanger (13), by means of which heat exchanger (13) circulation air (1^) is 

10 either heated or cooled, and the heat exchanger' (13) is placed in the top portion of 
the chamber (B) placed between the side wall (lla^lla^ and the duct (12a), 
characterized in that said second frame part (12) of the intake air device (10), which 
frame part comprises a duct (12a) has been fitted detachably on the first frame part 
(1 1) in relation to its side walls (lla^lla^ and to the heat exchanger (13) so that the 

15 duct (12a) can be displaced partly or completely out of the space between the side 
walls (lla^lla^ of the first frame part (11) of the intake air device (10), in which 
connection, in the solution of equipment, the duct (12a) and the system of air ducts 
(h) connected with the device and the heat exchanger (13) connected with the device 
can be cleaned at the same time. 

20 . - 

10. An intake air device as claimed in claim 9, characterized in that the equipment 
comprises locking means (lSa^lSaj or 15a 3 ,15a4) between the first frame part (11) 
and the second frame part (12), by means of opening of which locking means the 
duct (12a) is made free from the space between the side walls (lla^lla^ and the 

25 heat exchanger (13). 

11. An intake air device as claimed in claim 9 or 10, characterized in that the 
equipment comprises hinge means (15a 1 ,15a 2 or lSa^lSa^, on whose support the 
duct (12a) can be displaced so that it is freed partly or completely from the space 

30 between the side walls (Ha^lls^) of the intake air device. 
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12, An intake air device as claimed in claim 9 or 10, characterized in that the 
locking means of the equipment, by whose means the duct (12a) has been attached 
to the rest of the construction, constitute at least a part of the hinge means (15a p 
15a2;15a3,15a4), that, thus, besides being articulation means, the hinge means 
(15a 1 ,15a 2 ;15a 3 ,15a 4 ) are also locking means, and that the hinge means (15a 1 ,15a 2 ; 
15a 3 ,15a 4 ) also comprise a pin (e), which operates, besides as a hinge pin, also as a 
locking pin. 

13 . An intake air device as claimed in any one of claims 9 to 12, characterized in 
that the hinge pin (e), which also operates as a locking pin, has been fitted on a 
frame (R), which frame (R) is connected with the duct (12a), and that the hinge pin 
(e) has been fitted to move into a locking position and from it into a position that 
releases the locking against the spring force of a spring (J), and that, by means of the 
spring force of the spring (J), the hinge pin (e) is pressed into a position in which the 
pin (e) is placed in a backup hole (m) in the end piece (14), and that the hinge 
comprises a lever (b), which is connected to the hinge pin (e), in which connection 
the locking can be opened when the hinge pin (e) is displaced, while the spring (J) 
is then compressed between the shifting pin (b) and the frame (R). 

20 14. An intake air device as claimed in any one of claims 9 to 13, characterized in 
that the intake air device comprises an end piece (14a) at each end of the device, 
which end piece (14a) is preferably a box-like construction, which comprises an inlet 
opening (17b) in one side face for the air duct to be connected, and an opening (17a) 
in the other side face, which opening (17a) will be surrounded by an end seal (16) 

25 provided at the end of the duct (12a), in which case there is a press fitting between 
the end seal (16) and the side face (14') of the end piece (14a) when the duct (17) 
is in the operating position while the end seal (16) surrounds the opening (17a) in the 
end piece (14a). 
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